■ Substitute Specification 

-1- 



BAG FILLING APPARATUS AND METHOD 



- -CROSS PEFERENrK TO PPTT ATED APPT.TCATIONS : 

Applicants claim priority under 35 U.'s.C. §119. of Canadian 

Application No. 2,262,276 filed February 15, isig ApplJcanJS 

also claim priority under 35 U.S.C. §120 of PCT/CAO 0/00114 filed 

litTit72l\.^'°'- ^t-. international application undir PCT 
article 21(2) was published in English.-- 
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Field of f ho In vention 

This invention relates to packaging technology, and in particular to an 
apparatus and me«,od forming bags wi* a loose commodity such as seed or 
grain, by means of an automated apparatus, and carrying the filled bags to a bag 
sealing station or other processing means. 

BackorniinH ntth e invention 

The bagging Of bulk commodities such as seed or grain ,^<^ires 

automatedequlpmentforsequentiallydispensingamaasured quantity orweight 
Of a commodity into an open-topped bag, and transfemng the bag ,o a heat 
seal,ng station or other bag-sealing means. Typically in apparatus of .his 
nature, the bulk commodity is dispensedfrom a hopper into an open-topped bag 
Aftera measured amount is dispensed, the bag is removedfrom the hopper and 
discharged from the apparatus. Typically, individual bags are positioned 
beneath the hopper seguentiatly, :Moden,==comrnedity*andling operations 
retire bag filling machines that are capable of operating rapidly and effectively 
that ,s, w,th a minimum of skipped bags (wherein a bag is missing when the 
hopper discharges it s load), torn or damaged bags, or doubled-up bags. 

■^yP"=^"i'.'^PW!ty and precision are achieved by means Of an automated 
device having moveable fingers or other gripping members for manipulation of 
individual bags before, during and after the filling operation. For example 
published Canadian Application 2,091,471 (Huwelmann) discloses a bag-ffliinc: 
apparatus having opposed clamping: mechanisms for gripping the open upper 
end. of Ihe bag, and holding the bag open for filling: by a hopper or the like 
Similarly, U.S. 4:.17Z349 (Lipes) disclosesopeningofa.basby means of a pair 
or opposed gripping: members, that grip opposing: sides: of the bag: and- hold it 

ope,Tat,ts:mouth-. A.similaran^ngementis,disclosed:inU.S. 4; 651 506(L»mer 

etal.). 
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U.S. patent 4.124.966 (Wilson) discloses a bag filling apparatus having 
an overhead hopper and a bag carding means for positioning the bag in an 

open-mouthpositionedbeneaththehopper.andsubsequentlycar^ingthefilled 
bag away from the hopper towards a sealing other bag closure means The 

bags are gripped initially by a first pair of fingers, which are relatively broad for 
holding the bag in an open position, and subsequently by a second pair of 
fingers which are nan-ow. for pulling opposed ends of the bag away from each 
other to bring the sides of the bags close to each other, for feeding the bag into 
a hefat seal or the like. This arrangement is complex in that it requires two pairs 
of moveable fingers, to carry out the separate functions of holding the bag in.an 
open position and subsequently drawing the sides of the bag together. This two- 
step action makes this arrangement complicated and difficult to operate at the 
high speeds required of a modem packaging plant. 

One requirement is that such apparatus accurately and rapidly transfer 
individual bags from a bag supply to a filling station and subsequently to a 
conveyor for transferring the. ba^Jo a heat-seaiiog mechanism or other bag- 
handling subsystem. This sequence may be efficiently earned out if the bags are 
transferred efficiently between the various stations. 

A further specific requirement that is not adequately addressed in the prior 
art is for a simple, effective and rapid means whereby empty bags are 
individually engaged and positioned in an open-toppedposition to receive a bulk 
commodity from a hopper or other filling means. 

In- general ternis. it is desirable to provide a. simplified yet reliable and 
speedy mechanism whereby empty bags may be sequentially engl^ed'lnd. 
transferred: in an open position to a bag-filling- station, and: subsequently 
transfen-ed:taa bag.conveyor: Conveniently, the: individual bags^mayberdrawn- 
closed: as. they are being, fedi^to: the downstream- conveyor:. Since typcally the- 
downstream- conveyorfeeds: the bagsinto a heaf-seaiing; statiorr comprising; a:- 
pair-ofheated:roilers.arbelts;it-isdesirable:thatthemechanisrTTdrawst.he.sid 
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of the bags together to form a flattened upper region of the bag to receive a heat 
sea/. 



Objects of the Invenfinn 

In light of the foregoing. It Is an object of the present invention to provide 

an improved bag filling apparatus and method, whereby individual bags are 
selectively engaged and positioned for individual filling and subsequently are 
withdrawn from the filling station In a generally lateral direction for transfer to a 
downstream conveyor. It is a further object to provide a means whereby the 
filled bags are generally substantially closed at their upper ends as the bags are 
transferred to the downstream conveyor, in such a manner as to permit the bags 
to be conveniently heat sealed at their upper ends. 

Summar y of the Invention 

In accordance with the foregoing objects, the Invention comprises in one 
aspect an apparatus for filling bags with a loose commodity and transferring 
filled.bagstoapmcessingmeans,^^^^^^ . 

a bag wicket, a bottomopening discharge hopper, means for positioning 
said bags sequentially beneath said hopper and a bag gripping means for 
closing said bag when filled and displacing said filled bag away from said 
hopper; said bags having opposed sides^and. opposed, ends. The invention is 
characterized over the prior art in that the hopper includes a hopper mouth 
insertable Into the bag for holding said bag In an open position during filling; 

said bag gripping means comprising a pair of fingers for insertion into an 
open mouth of said bag at opposed ends thereof, , said fingers being 
independently mounted, to moveable support" members, linked to first 
reciprocating drive means for driving said, support: members horizontally in a 

reciprocatingdivergingandconvergingmovement, whereby when divergedsaid 
fingers: grip: said: bag and draw the opposed, sides: of said: bag together; 

secandTeciprocating:drivemeans-ta move said:fingers vertically to lower 

saidfingersrintathe:open-mouthofsald:bag;and:third:reciprocatingdriv.emeans 



to retract said fingers in tandem horizontally away from said hopper while 
gripping said bag. 

Preferably, the hopper mouth comprises a pair of reciprocating jaw 
members which when in a closed position prevent release of said loose 
commodity, said jaw members being insertable into the mouth of said bag. and 
which when in an open position release said loose commodity from said hopper 
while holding open said bag mouth. 

The hopper preferably includes drive means for displacing the hopper in 
a reciprocating vertical motion for insertion of said hopper mouth into said bag 
mouth for filling the bag and subsequent removal. 

Fourth drive means may also be provided for moving said fingers in 
tandem generally horizontally in a direction transverse to the direction of 
movement of said third drive means while gripping said bag. 



In another aspect, there is further provided a conveyer means for 
receiving filled bags from said fingers, said conveyer means comprising: 

apair of substantially co-planarrotatablecooperative belt means saidbelt 
means mounted for reciprocal converging and diverging movement whereby in 
a diverged position the belt means are spaced apart from each other to receive 
said bag. and in a converged position said, belt means are sufficiently close 
together to grip and convey said bag therebetween; and 

drive means for rotatably driving at least- one of said belts and for 
actuating at least one of saidbelt means between said converged and diverged 
positions. 



Preferably, theapparatusfurthercomprisesacontrollerforcontrollingthe.- 
apparatus: to perform- the following: sequence of events: 

positioning; an- at: least partly opened: bag; beneath said: hopper; 
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downward movement of said hopper, whereby said jaw members extend 
at least partly into an open mouth of a first of said bags and deposition of a 
quantity Of said commodity therein; 

movement of said moveable fingers laterally towards said hopper means 
> whereby said fingers are positioned substantially over the mouth of said bags- 
downward movement of said fingers into said, bag; 

upward movement.of said hopper away from said bag; 
diverging movement of said fingers to draw the mouth'of said bag taut- 
lateral movement of said bag away from said bag wicket thereby removing 
. the filled bag from the wicket and drawing a second bag laterally into position 

beneath said hopper, and separating said bags; and 

transferring said filled bag to a bag sealing station. 

In another aspect, the invention comprises: 

a method for filling a bag with a loose commodity and transferring said 
filled bag to a processing means, of the type comprising the steps of: 
providing a spLjrse.,ot^^^^ 

providing a stacked array of flattened bags on a wicket means and 
sequentially releasing an individual bag towards said source of loose commodity 
said bags each having a mouth, two opposed sides and opposed ends; 

sequentially opening said bags and dispensing a.selected quantity 
of said commodity therein; 

transferring filled bags away from said source, to a downstream 
conveyor or processing means. 

The invention is characterized over the art by: 
providing said, bags in an interconnected an^y; 

sequentially withdrawing said filled bags away from said- commodity • 
sourcsM-n a hohzontal direction-away from said, wicket means, while' said' filled 
bag ,s. connected, to a second empty bag thereby drawing said: second of said: 

.nterconnectedbags:undersaidsourca-forfillingwithsaidloose>commodity;and 
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towards sad conveyor or downstream processing means. 

me.ns'T"""' '"'e"=onnected to fom, a continuous web by 

means f generating between me bags a ste«c e,eCn-=a. charge or surface 

tension for releasably holding neighboring bags together. 

Preferably, me step of providing a source of a loose commodity 
compnses providing a hopper having an upper region for receiving said ioose 
commodity and a lower region defined by a pair of reaprocaUng jaws for 
releasing said loose commodity into the open mouth of a bag- 
filling said hopper whiie said hopper is in a first, elevated position- 
lowering said hopper to a second posilion wherein said jaw extends into 
tne mouth of a bag; and 

open ""'"'"^ '° ^'"^"^ "^'^ comn^ify while holding said bag 



nie interconnection of the bags may be achieved by a mechanical 
interconnecion, for example in.eriocking edge regions of adjacent bags or 
surface effects such as surface tension or electn-ca, att^cion beh^een 

contacting bags. 



An ,ntem,edia,y conveyor means may receive the filled bags from the 

me „ke. TT,e imen„edia^ conveyor may comprise a pair of opposing, elongated 
conveyor members, such as a pair cf endless belts driven by pulleys, that 
d.verge.0 receive a- bag and converge to engage and transporfthebag 
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The step of transferring the filled bag away from the filling station may 

comprise transferring the filled bag ina^stdirectionfordetaching the fined bag 
from the subsequent bag. and subsequently in a second direction towards the 

processing means. Alternatively, transfers within the first and second directions 
may occur essentially simultaneously. 

The step of transferring the filled bag may include the step of drawing the 
open mouth of the bag to a substantially closed configuration, by drawing apart 
opposed ends of the upper region of the bag. thereby drawing together the 
opposed sides of the bag. and delivering the substantially closed bag to the 
processing means. 



Having thus described the invention in general terms, the invention will 
now be further characterized by reference to a descnpfion and Mustratfons of a 
15 preferred embodiment. 

. The directional references employed thrpughput this specification are in 
relation to the longitudinal axis of the machine comprising the direction the 
general direction of movement of the bags subsequent to the filling stage i e 
from the filling station to the heat sealing station or other downstream processing 



means. 



Brief Desrript fon of the nrawinas 

Figure 1 is a plan view, from above, showing the apparatus according to 
25 the present Invention; 

Figure 2 is a perspective view of the apparatus, illustrating the conveyer 
within the, closed position; 
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Figure 3 is a ftjrther persDective viow .ofr-,*- 
: open position; • ' ""^ ^ 

Figure 4 is a further perspective view of the apparatus- 

F.gure S is a further perspective view of the apparatus- 

F.gure S is a side elevational view of a portion of the apparatus- 

"'^"^^ ' "-prise a series of perspective views, of a portion 

of the apparatus, illustrating operation of the apparatus- 
further eT.-' " ' °' ' °' "'-'-»ng a 
further embodiment of one aspect thereof: 

Figure 9 is a further perspective view as in Figure 8- 

Figure 10 is a side elevational view of the portion shown in Figure 8. 

Detailed DesmnHon of th^ Pr.,^„^ a EmhnHi 

Referring to the figures, the apparatus globally denoted by reference 1 0 
.s supported on a frame 16. The apparatus comprises a bag-filling station 20 
hav,ng associated therewith a bag wicKet station 22 and a bag transfer station 
26^ The bag-fillingstatlpn =on,prise.a„verticaliy.reclprocating hopper 28; wh.ch 
.s dnven for a reciprocal vertical movement by a pneumatic drive cylinder 30 
A supply ccndui, 32 feeds grain or other loose, bulk commodity (no. shown, into 
me hopper 28. Release of commodity from the hopper 28 is controlled by 
means of an openable Jaw structure 34 which defines the lower portion of the 
hopper and comprises a fixedjaw member 36 and a moveable Jaw member 38 
Which p,vots about ahorizpntal axis. The moveable jaw member 38 is driven for 

erecprocal movement diverging and oonvergin With thenxedjawmember 36 by 
a pneumatic cylinder 40 mounted to the hopper 28. m the closed position 
shov^ ,n Figure 2 , the respedvejaw stmcture 34closedand commodity canno; 
escape from the hopper28. Within the open position, shown in Figure 7(c, the 

,aws.ructure34.isopenedforthe discharge ofameasured-amountofcommodity 
from the hopper 28. . ' 



30 
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.>n^, !, """^'^^ ' ""-"ke support 

secure 43 ™un.ed .o .ha fra.e 1 6, and wH.ch s„da5,y engages me hopper 

pcrt,on Of .he ..pport structure 43. TT,e ^'cKet s,e,-on 22 features a paL 
w,c.e. .embers 44, f^o. which may be hung a flattened stack of empty bags 46 
for fl ,ng w„h the commodity. The wicket members are angied downwarly .o 
urge the bags towards the ffliing station via gravity. A pair of holes 48 extend 
through the upperrim portion of the bags 46 adjacent opposed sides thereof to 
engage the wicKet members 44. The bags 46 are interconnected ,o fom, an 
lu . endless web or chain. 

m a further aspect, an altennative arrangement of the wicket station is 
Shown in Figures 8 through 10. Within this version, a wicket station 200 
comprises paired wicket anns 202, which are angied downwardly towards me 
feed,ng station to feed the bags 46 via gravity towards the feeding station 
w,cKe. am,s 202 temiinate at a plate iike wicket knife assembly 206, mounted .o 
*e wicket station 22,. A wi^ej. knift 2Qa like web between , he 

Plate 206 and the Wicket am,s 202. The wicket knife has a knife edge 210 for 
sl,c,ng ane bags as the same are drawn forwardly for removal from the wicket 
use Of the wicke, knife assembly, and consequent cutting of the bag, permits 
easier removal of the bags from the wicket with less stretching than a simple 
teanng action against the rounded Wicket amis. Figure 9 illustrates wi'th arrow 
212 fte direction of tearing of the bag as the same is pulled forwardly off the 
wicket, with the tear origin ocoumng at point Z14 on the bag. 

Conveniently, the interconnection may result from surface tension static 
or electrical forces between the- bags or mechanical forces achieved by 

defomiafon Of a portion Of .he-bags surrounding .he. holes. Which pennits each 
bag .o l,gh.ly grip its neighbours. The interconnection between the bags is 

surficenttapem^iteachbaatodrawifsneighbourforwartlyandopenth^moutlT 
of the. neighbouring: bag; as. each bag: is removed fh=m- the- wicket upon-filling- 



The, em, '"'-rconneCion" encompasses a physical connection formed by eg 

defom,a,iOnofadiacen,bagsformlnganimer,ocWngsttuc,ure,orsurfaceeffJs 
such as surface tension fomning a connection between adjacent bags. 

The bag transfer station 26 .com,^ses in general terms a bag gripper 
assembly 50; a gnpper carnage assembly 52; and a bag conveyer s Jon L 
The gnpper assembly 50 is adapted to grip individual bags 46 and position each 
bag sequentially beneath the hopper 28 for niling with the commodity. Upon 
fillrng of the bag 46, the gripper assembly 50 and its associated carriage 
assembly 52 carry the bag to the conveyer station 54 which in turn receives the 
filled bag for conveyance to a heat sealing station or other downstream 
processing means. 

The gnpper assembly 50 comprises a generally piate-like vertical base 
60. A pair of fixed am.s 62(a) and (b) extend laterally fi-om eimer end of the 
base 60 towards the hopper 23, Each of the- outer amns 62 ten^inates in a 
downwardly^xtending finger 64;. TheTOg^^^^^ 

o accommodate bags of differing sizes requiring a greater or lesser spread of 
the fingers 64 to hold the bags generally taut. Positioned between the fixed 
outer am,s 62 and parallel thereto is a pair of moveable inner am,s 66(a,, and 
(b). hav,ng a similar conflgurBUon- and^ each terminating in a downwardly 
dependmg finger 67. The inner am,s 66 are each mounted to the base 60 for 
sl,deable movement relative to the base 60. The inner am« 56 are each 
connected to a corresponding pneumatic cylinder 70 mounted to the base 60 
w,th the cylinders adapted to drive the inner am,s- 66 between recipraoating 
converging and divergingpositions; The inner an„s66 are- reciprocate between 

aoonvergedfirst position. Shown in Hgure 7(a,, Wherein the fingers: 67 Of the 
inner amis 66 are- spaced substantially apart from the fingers 6* of the fixed 
outeramis.-62, and asecond: diverged position, shown in- Figure 7(b), wherein 

therespec,ivefingers64and6-of.he,.innerandouteram,smeet,oclampinaly. 
engage; a; bag 46 therebetween. 
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Itv«.. be un.e^ood*,a.me linear ^dp™ca«ng mcion of me cylinder. 
70, as well as a., omer like c^ve means, .ay be replaced by any suita Je t . 

zrr"' "''^ ™^ ^ --^ - 

member be.ng p,vo.a„y mounted a. a position adjacent the wheel perimeter for - 
reciprocating sinusoidal movement nmeterfor 

The carriage assembly 52 is adapted to car^ .he gripper assembly 50 in 
three axis of movement, namely laterally, longitudinally and vertically The 

.ftc^e 6. The carn^geframeincludesapair Of spacedapart parallel bars 82(a) 
^d (b, vw^ch are flxedly mounted to the frame 16 along a longSudinal axis A 

carriage 84 engages the bars 82, and indudesapair Of Sleeves SSforslideable 
rece,v,ng the bars to pemnit the carriage 84 to slide longitudinally along the bars 
82. A reaprocating pneumatic cylinder 88 mounted a, one end to the carriage 
84 and a. the opposing end to the apparatus frame 16 drives the carriage 84 
w.th,n a longitudinal direction. Extending upwardly from the carnage 84 is a 
rectangular pillar 88'. A corresponding rectangular sleeve 90 is s.ideably 
received on me pillar and is driven vertically ^lative to the support by means of 
a reciprocating pneumatic cylinder 92 mounted to the respective members 

Mount^toasideofthesleeve 90 isasecond.horizonta,ly.nented rectangular 
3 eeve 94, the axis of which is in «ie lateral direction. The second sleeve 94 
s^^dingly receives a beam 96, one end of which in turn is mounted to me base 
Of the gripper assembly 50. Lateral reciprocating movement of me gripper 
assembly 50 relative to me carriage 52 is achieved, by means of sLI^Ie 
movement of me beam 96 within me second sleeve 94, which in turn is driven 
by a pneumatic cylinder98 linking me respective members. Vertical movement 
Of me gripperassembly 50 is achieve* by operation of me- pneumatic cylinder 

The conveyer station 54 is mounted .a me. caniage assembly. 52 by 
means- of abeam arrangement 100. ^econveyer station-54comprisesapa,r 
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ofgenerallyco^laner belt assemblies 102(a)and(b). The belt assemblies 102 
aach comprise a housing 104. having joumalled therein a pair of rotafable 
Pullies 10S a. either en. thereof, supposing the opposing enOs of a J 

dnvenbeltloa Amotor110.rivesboth.he„..of.he.>e.ts10a(a)an<11 
T^e respectn. belts are geare. together through meshing spur gears mount j, 

on corresponding belt drive shafts. The first housing 104(a), v«,h the motor 1 1 o 

mounted .hereto, is «xed to the beam anangement 100. The second housing 

104(b) ,s p,vo.aliy mounted to the beam, arrangement 100 for pivoting about a 

vertical axis. When the respecfve housings 104(a) and (b) are swung togemer 

w,th,n the Closed position, the respective belts 108(a) and(b) are parallel to and 

in substantial contact with each other. Within the open position shown in Figure 

3, the belts 108 diverge. When in the diverged position, the belts are able to 

receive a filled bag, and subsequently swing together in to the closed posiUcn 

for conveyance of the bag away fi-om the apparatus. 

Operation of the devise will, now be described by reference to Figures 
7(a)-(i). 
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Operation of the apparatus commences with an individual baa 48 
comprising the nrst bag in the interconnected ar^y of bags 46, being supported 
by the wicket members 44 and positioned directly below the hopper 28 An air 
nozzle 112 mounted to the wicket support 43 directs a stream of air into the at 
east partly openmouth of thebag 46, to open the bag sufficiently for filling and 
to hold thebag open as the Jaws 36 and38 of the hopper 28 descend into the 
bag 46, as shown in Figurer(b). The hopper 28 then dischai^es a measured 
amount of the commodity into .he bag 46. As the hopper is discharging the 

commodity, mebaggripperassemblySO advances laterally,owards:.hehopper 
28, asseen in Figure 7(c)-(e), and subsequently downwardly, asseen in Figure 

nf),such-thatthedownwardly-depending;fingersi67of.heinnerarms.6Se«end 
into the, open mouth- of .he- bag;46. The-jaws: 36 and 3S of the, hopper2ff .herr 
close and .he. hopper moves:- upwardly, as shown- in- Figure- 7(g) and; (h) 
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S™u,,aneous.y. me inner an.3 67 of ttie gnpper diverge, hereby drawing .au. 
me .o.«, Of me fag 46 and gripping opposing comers of me .ag betwe^rJ 
respecve inner and outer Angers 64 and 67, as seen in Rgure m ^ 

gnpp^^e*,5Omenre.ra«s,a.erai>y,asseeninHgure70,.andJ^^^^^ 
«.e bag 46 ,ong„ud,nal,y ,o .he conveyer s.a.ion 54. Retraction of me firs, bag 
4^ away fro. me interconnected array of bags 46 draws the subsequent b:g 
1 11 .n me an^y fonvardly in positon beneath me hopper 28. The filled bag 46 
,s then a=nveyed longitudinally along the paired bars 32, towards me conveyor 
station 54. The paired belts 108 o, me conveyer station 54 within me open 

the bag between me respective belts 106, for conveyance towards a heat 
seal,ng station 120 or me like. Conventcnally, me heat sealing station 
composes a pair of heated belts which may receive me bag directly from me 
conveyer to perfomi a heat sealing operation on me bag. 

Operation of me device, and in particular, operation of me various 
pne^ac flinders,,, -.xontrolJed^^^ 

sensorsfor detecting me positions Of me various components referred to above 
and ensuring me various pneumatic actuators operate in a coordinated fashion.' 

It will be seen , mat atthough the present embodiment employs 
recprooating pneumatic actuators for driving me various components of me ■ 
apparatus; any known drive means may be substituted, induding hyd,.ulicrams 
elecmc linear actuators or omer like means. 

Itwiilbetomeruhderstood. matalthough me present-invention hasbeen 

desc.bed.indetailbywayofaprefe,redembodimen.mereof,personsskiiledin 
the^art to which mi« invention- pertains, will b« able to make numerous 

mod,ficaHons.and-variat,ons,amemvention.Thesevariationsandmodifications; 
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Will stm remain wiWn (he spin, and scope of me invention, which is described 
and Characterized wiWn the appended Claims. <=^ described 



